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MAJOR EXAM II

KEY

Exercise # 1: (8 ptS) Find

I= /em sin(e®)dz
Ans: Let t =e®. dt =e"dx. So, I = [ tsintdt.

Integration by parts with v = ¢ and dv = sintdt, gives, du = dt and
v = —cost so that

I = uv—/vdu:—tcost+/costdt
= —tcost+sint+ C

= —e"cose” +sine” + C
where C' is an arbitrary constant.

Exercise # 2: (8 ptS) Find

I = /sec4(5x)dx
Ans:

sec?(5z)[1 + tan®(5x)]dx

~
I
——

sec2(5x)dx+/sec2(5x) tan®(5x)dzx

1
tan(5x) + i tan®(5x) + C

O] =



where C' is an arbitrary constant.
Exercise #3: (8 ptS) Evaluate the following integral

[:/Sd_w
L w2 —x+2

Ans:

or if we use the identity

tana — tanbd

t b)) == —--—
an(a ) 1+tanatand

we get,

Exercise #4: (9 pts) Find

> —d4x —1
]:/<x2—1><x—1>d‘”

Ans: The partial fractions decomposition of the integrand is

> —dr—1 B 2> —dr —1 14 2 — 3z — 2
(22 —1)(xz—1)  a3—22—z+1 ¥ —a?—x+1
A B D
— 1+

x+1+x—1+(:c—1)2



where A = %,B = %,D = —2. Thus,
o dr—1 12, 1)2 2
(22 —1)(z —1) r+1 xz—-1 (x—1)2
leading to

1 1 2
I = =1 1]+ =1 -1+ —-+C
:17+2n|x+|+2n|x |—|—x_1—|—
where C' is an arbitrary constant or equivalently,

1 2
I=z+ -z~ 1|+ ——+C
x—|—2n|x |+x—1+

Exercise # 5: (8 pts) Evaluate the improper integral

o) 562
I= | ——d
/0 (x3 4 1)2 o

Ans: This is an improper integral, so,

t .1'2

I = 1 —d
o o (x3+1)? .

Exercise # 6: (9 ptS) Evaluate the improper integral

[:/Qd_x
o (2o —1)%/3

Ans:This is an improper integral, so, with a singularity at %,We have
t t
dx 3
I, = lim ——— = lim |[=(2z—1
: (1) Jo e =122 (1) {2( ) Lo

W=

= tjl(m) [g(%— 1)5 — g(—mé} =



and

I, = lim ————= = lim

Thus,
3 3 1 3 1
[_11+Iz—§+§33—§(1+33>

Exercise # T: (9 pts) Evaluate
I = / sin® x cos® xdx
Ans: We have
I = / sin? x cos® x sin xdx = / (1 — cos? :C) cos® x sin xdx

= / cos? z sin xdx — / cos* z sin zdx

cos’x  cos®x

= - C
3 5

where C' is an arbitrary constant.

Exercise #8: (8 ptS) Show that
/sech(x)dx = tan'(sinhz) 4+ C

where C' is an arbitrary constant.

Ans: Since,

h h 1
(tan_l(sinh x)), _ COS‘ x2 _ cos 2x _ _ sochz
1+sinh“z cosh®x coshzx

we have,
/sech@)daz = tan'(sinhz) 4+ C



where C' is an arbitrary constant.

Exercise #9: (8 pts) Find the derivative of
y = sinh (2% + )
Ans: We have

dy 2z +1
de

1+ (22 4 2)°

Exercise # 10: (8 ptS) Find

Ans: We have .
e =
I = / p dx
Taking v = %, dv = —%Qdas and the integral becomes,
] = _/evln7dv — _Levln7 + C
In7
- _Loarico
In7

where C' is an arbitrary constant.

Exercisex # 11: (8 pts) evaluate the following integral

32+ 1
I:/Ldaj

2 —2x +1
Ans: We have,
322 +1 6x — 2
St SO e S
2 -2z +1 2 —2x+1
6 4




so that,

4
]:3x+6ln|m—1|——1+0
x_

where C' is an arbitrary constant.

Exercise # 12: (9 ptS) Find

I—/ dx
) (422 +9)2

Ans: Let %I = tanf thus z = %tan@ and dx = gsec2 0do

% sec? 0do

P [ e
(9tan?6 + 9)
3 20 1 1
_ _/Lﬁ_/ -
2 (93@(;2 9) 54 sec2 6

1 1
= — [ cos?0df = — [0 +sinfcosd] + C

54 108
But,
2 2 3
6 =tan! (_x) , sinf = 2 , co8l) = ——
3 472 4+ 9 472 +9
S0,

, 1 [t » (21;) L 3
= — |tan —
108 3) Va2t 9viZ 19
1 1 (2% 1
= —tan ' = — C
108 " (3)+184x2+9+

where C' is an arbitrary constant.




